OBJECTIVES The aim of this study is to compare the relative merits of optical coherence tomography (OCT), intravascular ultrasound (IVUS), and near infrared spectroscopy (NIRS) in patients with coronary artery disease for the prediction of periprocedural myocardial infarction (MI).
M yocardial damage after percutaneous coronary intervention (PCI) defined as cardiac troponin elevation has been reported as a procedural complication in about 10% to 50% of patients (1) (2) (3) (4) . Post-PCI cardiac troponin elevation has been reported to be associated with increased adverse short-and intermediate-term outcomes (5) (6) (7) (8) (9) (10) . This complication has been frequently attributed to large, lipid-rich plaques that could embolize and release necrotic debris into the distal circulation. Several intravascular imaging modalities such as optical coherence tomography (OCT) (11) (12) (13) (14) , intravascular ultrasound (IVUS) (3, (14) (15) (16) , IVUS-virtual histology (16) , near infrared spectroscopy (NIRS) (17, 18) , and noninvasive computed tomography angiography imaging (19, 20) allergy, and aorto-ostial coronary artery lesions were excluded from the study. The lesion to scan and treat was selected on operator's discretion after the diagnostic angiogram. NIRS/IVUS and OCT were performed on identical segments of the same coronary artery before PCI. Patients with baseline cTnI levels above ULN were not included in this study. Periprocedural MI was defined as cTnI elevation above 3Â ULN measured 6 to 24 h after PCI; patients were divided into 2 groups of cTnI elevation: $3Â and <3Â.
Analysis was also performed for the evaluation above 5Â ULN in accordance with the third universal definition of MI (22) . ULN was defined as 0.5 ng/ml.
Coronary angiographic data and PCI. PCI was performed according to standard methods, and images were stored digitally. About 80% of patients received P2Y 12 inhibitor loading on the table with maintenance dose O C T i m a g e a c q u i s i t i o n a n d a n a l y s i s . OCT image acquisition was performed with a commercially available C7-XR OCT Intravascular Imaging System (OCT C7 Dragonfly, St. Jude Medical, St. Paul, Minnesota). The OCT catheter was placed at least 10 mm distally to the imaging target lesion. OCT image acquisition was then performed with continuous intracoronary contrast injection (iodixanol) (total volume 12 to 16 ml injected at 3 to 4 ml/s) and simultaneous OCT catheter pullback at 20 mm/s. Each OCT catheter pullback imaged a total of 54 mm of the vessel.
OCT images were analyzed systematically at 1-mm intervals according to previously validated criteria for plaque characterization (23, 24) 
Multimodality Imaging for Periprocedural MI J U N E 2 0 1 5 : 9 3 7 -4 5 volume index was calculated as the averaged lipid arc multiplied by lipid length (27) Combined grayscale IVUS and NIRS image a c q u i s i t i o n a n d a n a l y s i s . Grayscale IVUS and NIRS image acquisition was performed using the commer- Qualitative analysis included ultrasonic attenuation behind the plaque in the absence of calcification (30) .
The raw spectra of NIRS estimate the probability of the presence of an atherosclerotic lipid core. The measurements are displayed as a chemogram, which represents a spectroscopic image of the scanned lesion and allows to calculate lipid core burden index (LCBI) (31, 32) . In the present study, the maximal LCBI was estimated in 4-mm pullback compartments by identifying the maximum LCBI subsegment for every analyzed lesion (maxLCBI 4mm ) as previously described (17) .
I m a g e c o r e g i s t r a t i o n . OCT and combined NIRS-
IVUS pullbacks were coregistered using anatomical landmarks (fiduciary points). Vascular and perivascular markings were used to confirm simultaneous assessment of IVUS measurements and OCT analysis in the same lesion.
S t a t i s t i c a l a n a l y s i s . Angiographic findings are summarized in Table 2 . All lesions were treated with drug-eluting stents. There were no significant differences in the distribution of O C T fi n d i n g s . Pre-PCI OCT findings are shown in Figure 1 ). The to MLA in 4% of the lesions. Values are median (interquartile range), mean AE SD, or n (%).
P r e d i c t o r s o f p e r i p r o c e d u r a l M I .
CSA ¼ cross-sectional area; cTnI ¼ cardiac troponin I; EEM ¼ external elastic membrane; IVUS ¼ intravascular ultrasound; maxLCBI4mm ¼ maximum 4-mm lipid core burden index; NIRS ¼ near infrared spectroscopy; OCT ¼ optical coherence tomography; P&M ¼ plaque plus media; TCFA ¼ thin cap fibroatheroma.
cardiac troponin elevation after PCI (3, 15, 27) . Kini et al.
patients undergoing NIRS prior to PCI, whereas a large lipid core plaque (maxLCBI 4mm >500) was identified in 22.6% of patients, and periprocedural MI only occurred in 9 cases. Importantly, periprocedural MI occurred in 2 cases with maxLCBI 4mm <500 as well. NIRS, also, is unable to provide detailed information regarding luminal morphology, dimensions, and plaque composition.
OCT imaging with higher spatial resolution ( The OCT studies to predict periprocedural MI have found the cap thickness and lipid arc to be the predictors of periprocedural MI (13, 14, 29) . It is conceivable that all modalities have distinct strengths, and we compared the relative merits of these imaging techniques in predicting periprocedural injury.
In the present study, the fibrous cap thickness by Tables 1 and 3 .
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